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,QWURGXFWLRQ
(FRPPHUFHLVIDVWHVWJURZLQJVHFWRULQVRPHRIWKHGHYHORSHGFRXQWULHVRYHUWKHODVW\HDUV,QRUGHUWRZHOO
VDWLVI\ WKHGHPDQGVRI WRGD\¶V FXVWRPHUQRZFRPSDQLHVDUHSD\LQJ WKHKDUGZRUN WRPDLQWDLQ WKHLU FRPSHWLWLYH
UHSXWDWLRQDQGWREULQJJRRGUHYHQXHVJURZWKDQGJRRGZLOOWRWKHHQWHUSULVH9DULRXVUHVHDUFKEDVHG(&RPPHUFH
VWDWLVWLFVVKRZWKDW,QGLDLVDOVRJURZLQJWRPRUHDGYDQFHGVWDJHZLWKLQ(&RPPHUFHVHFWRU7KHUHDUHPDQ\UHDVRQV
IRUVXGGHQJURZWKRIWKLVVHFWRULQGHYHORSLQJFRXQWULHVOLNH,QGLDVXFKDVKLJKFRPSXWHUOLWHUDF\UDWHEXV\OLIHVW\OH
KLJKLQFRPHJURXSVWULDODQGHDV\H[FKDQJHSROLFLHVIHHGEDFNDYDLODELOLW\RISURGXFWVFDVKEDFNFUHGLWRQSXUFKDVH
DQGFDVKRQGHOLYHU\OLNHDWWUDFWLYHDQGUHOLDEOHSROLFLHV2QHRIWKHJURZLQJDQGDVVRFLDWHUHVHDUFKDUHD,QWHOOLJHQW
1HXUDOEDVHG:HE0LQLQJZLWKWKHIHDWXUHVRIDGDSWDELOLW\DQGOHDUQLQJIURPHUURUVLVDOVRWUDQVLWLQJIURPODERUDWRU\
VWDJHWRSUDFWLFDODSSOLFDWLRQVWDJHDQGLVTXLWHKHOSIXOWRH[WUDFWXVHIXOLQIRUPDWLRQIURPFXVWRPHU¶VVXUILQJSDWWHUQ
RQWKHZHE:LWKWKHKHOSRIWKHVHSDWWHUQVZHFDQLPSURYHWKHZHEVLWHVWUXFWXUHHQKDQFHDYDLODELOLW\RILQIRUPDWLRQ
LQZHEVLWHHDVHRI LQIRUPDWLRQDFFHVVLELOLW\ WRXVHUV,Q WKLVSDSHUZHZLOOGLVFXVVDERXWKRZZHEPLQLQJFDQEH
GHSOR\HGLQWHOOLJHQWO\WRJHWEHQHILWLQYDULRXVGLPHQVLRQVRI(&RPPHUFHZKLFKLVQRWRQO\XVHIXOIRUFXVWRPHUEXW
DOVRIRUGDWDDQDO\VWVWRWDNHYDULRXVLPSRUWDQWGHFLVLRQVWREHWWHUVDWLVI\WKHLURUJDQL]DWLRQDOQHHGV$FFRUGLQJO\WKLV
SDSHULVGLYLGHGLQWRYDULRXVVHFWLRQV6HFWLRQ,,GHVFULEHVUHODWHGZRUN6HFWLRQ,,,H[SODLQDERXWWKHUHVHDUFKSUREOHP
6HFWLRQ ,9 LOOXVWUDWHV WKH REMHFWLYHV RI UHVHDUFK 6HFWLRQ 9 JLYHV FOHDU XQGHUVWDQGLQJ RI UHVHDUFK PHWKRGRORJ\
SURSRVHGDQGLQQRYDWLYH61(&SDJHUDQNLQJDOJRULWKPDQGZHEVLWHSULRULW\GHWHUPLQDWLRQWRROIROORZHGE\JUDSKLFDO
DQDO\VLVRIUHVXOWV
5HODWHG:RUN
(&RPPHUFHZKHQVXSSRUWHGE\VHPDQWLFDQGQHXUDOEDVHGLQWHOOLJHQWZHEPLQLQJWHFKQRORJ\OHDGVWRXVHIXOSDWWHUQV
IRUEHWWHUUDQNLQJRI(&RPPHUFHZHEVLWHV7KHREMHFWLYHRIVXFKDXQLTXHEOHQGLVWRDVVLVWWKHFXVWRPHUWRVHOHFW
WKH(&RPPHUFHZHEVLWHZKLOHFDUU\LQJRXWRQOLQHWUDQVDFWLRQVDVZHOODV(&RPPHUFHRUJDQL]DWLRQVZKLOHWDNLQJ
FULWLFDOGHFLVLRQVIRURSWLPL]LQJWKHVWUXFWXUHRIWKHLUZHEVLWHV+RZHYHUDOOWKHROGPLQLQJWHFKQLTXHVRI(&RPPHUFH
ZHEVLWHUDQNLQJDUHQRWHIILFLHQWHQRXJKWRVDWLVI\WKHG\QDPLFQHHGVRIWRGD\¶VFXVWRPHUDQGKHQFHWKHUHVHDUFKLQ
WKLVDUHDLVFRQWLQXRXVO\HPHUJLQJ=KRY)DQ<DQJ<RQJ6KL%R:DQJ+RQJ<DQ>@GLVFXVVHG(FRPPHUFHZHEVLWH
TXDOLW\DQGSURILWDELOLW\HYDOXDWLRQXVLQJWZRVWDJH'($PRGHO7KH\IRFXVVHGRQLPSURYLQJ(&RPPHUFHZHEVLWH
TXDOLW\DQGSURILWDELOLW\EDVHGRQVXEVWDJHHIILFLHQF\VFRUHV7KH\FRPSDUHGHIILFLHQF\VFRUHVRI&&5%&&DQG.+
PRGHOV9DULRXVFULWHULDXVHGE\WKHVHPRGHOVWRMXGJHWKHTXDOLW\RI(FRPPHUFHZHEVLWHPD\EHXWLOL]HGLQUDQNLQJ
WKHP 2JX]0XVWDSDVD 'LOHN.DUDKRFD>@ GLVFXVVHG DERXW DSSOLFDWLRQV RI WKH FRPELQDWLRQ RI GDWD PLQLQJ ZLWK
VHPDQWLFZHEVLQFHWKH\ERWKDUHDGGUHVVLQJHDFKRWKHUWRIXOILOWKHDLPRIDXWRPDWHGH[DPLQLQJRIODUJHDPRXQWRI
GDWDIURPZHEVLWHVDQGKHOSVLQGLVFRYHULQJDQGREWDLQLQJPHDQLQJIXOUHVXOWVZKLFKPD\EHXVHGIRU(&RPPHUFH
ZHEVLWHUHVWUXFWXULQJDQGUDQNLQJ:HLJDQJ=XR4LQJ\L+XD>@VXJJHVWHGYDULRXVDSSOLFDWLRQVRIGDWDPLQLQJZLWK(
&RPPHUFH7KH\IXUWKHUGHVFULEHGDERXWYDULRXVGDWDPLQLQJWHFKQLTXHVZKLFKKDVFRQWULEXWHGWRGHWHUPLQHFXVWRPHU
EHKDYLRUDQGIHHGEDFNZKLFKLQWXUQLVKHOSIXOIRUZHEVLWHVWUXFWXUHRSWLPL]DWLRQ<DQGXR=KDR>@GLVFXVVHGDERXW
(&RPPHUFHZHEVLWHVWKH\SURGXFHODUJHDPRXQWRIGDWDDQGLPSRUWDQWLQIRUPDWLRQZKLFKLVKLGGHQ7KLVKLGGHQ
LQIRUPDWLRQXSRQUHWULHYDOPD\EHXVHGIRUHIIHFWLYHZHEVLWHUHVWUXFWXULQJDVZHOODVWRSODFHLWVZHESDJHVLQFRUUHFW
VHTXHQFHZKLFKZLOOLPSURYHWKHUDQNRIZHEVLWH6KHQ]LKDR:DQJKXL>@VXJJHVWHGDUFKLWHFWXUHRIDPRGHOXVLQJ
ZHE PLQLQJ ZLWK (&RPPHUFH DQG LWV DSSOLFDWLRQ DUHD RQ ZHEVLWH VWUXFWXUH RSWLPL]DWLRQ SHUVRQDOL]HG
UHFRPPHQGDWLRQ EXVLQHVV LQWHOOLJHQFH DQG  QHWZRUN VHFXULW\ HWFZHUH GLVFXVVHG 7KH\ DOVR GLVFXVVHG DERXW WKH
UHOHYDQFHRIFRQVWDQWZDWFKRQXVHUYLVLWLQJSDWWHUQVZKLFKFDQEHKHOSIXOIRUZHEVLWHVWUXFWXUHRSWLPL]DWLRQ'KHHUDM
0DOKRWUD1HKD9HUPD>@ZHOOGHVFULEHGZHEGLFWLRQDU\EDVHGSDJHUDQNGHWHUPLQDWLRQDOJRULWKP7KHSURSRVHG
DOJRULWKPGHWHUPLQHUHOHYDQF\RIZHESDJHXVLQJSDJHFRQWHQWDQGWLPHVSHQWE\SUHYLRXVXVHU7KHREMHFWLYHLVWR
LPSURYHWKHWLPHDQGVSDFHFRPSOH[LWLHVRIVHDUFKHQJLQHDOJRULWKPVZKLOHVHDUFKLQJLQWKHLUKXJHZHEGDWDEDVHV
ZLWKRXWFRPSURPLVLQJZLWKXVHUH[SHULHQFH7KLVDOJRULWKPLVIXUWKHUH[WHQGHGLQWRLPSURYHGDQGLQQRYDWLYH61(&
SDJH UDQNDOJRULWKPE\ LQFRUSRUDWLRQRI VHPDQWLFZHEDQGQHXUDO FRPSXWLQJ LQRXUSUHVHQW UHVHDUFKZRUN6KXR
:DQJ.DL\LQJ;X<RQJ=KDQJ)HL/L>@XVHGDQDSSURDFKIRUSHUVRQDOL]DWLRQDQGRSWLPL]DWLRQRIVHDUFKHQJLQH
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ZKLFK LVEDVHGRQEDFNSURSDJDWLRQQHXUDOQHWZRUNV7KLVPHWKRG LVEDVHGRQIHHGEDFNIURPXVHUZKLFKPD\EH
H[SOLFLWRULPSOLFLW7KH\DOVRH[SODLQHGYDULRXVPHWKRGVIRUREWDLQLQJWUDLQLQJVDPSOHVRILQIRUPDWLRQUHWULHYDO%DFN
SURSDJDWLRQFRQFHSWRIQHXUDOQHWZRUNVPD\EHXVHG WR LPSOHPHQW WKHXQELDVHG UDQNLQJPRGHO IRU(&RPPHUFH
ZHEVLWHV/,<DROLQ=+21*<DQKXD1,(6KX]KL>@VXJJHVWHGTXDQWXPVHOIRUJDQL]LQJQHXUDOQHWZRUNFDQEHWWHU
FOXVWHUXVHUVIRUG\QDPLFJHQHUDWLRQRISHUVRQDOL]HGZHESDJHVIRUGLIIHUHQWFDWHJRULHVRIXVHUV7KHSURSRVHGPRGHO
KDVVWURQJJHQHUDOL]DWLRQFDSDELOLW\DQGPD\EHXVHGIRUFRUUHFWUDQNLQJRIZHEVLWHVE\SURILOLQJXVHUQDYLJDWLRQ
SDWWHUQVDVLVGLVFXVVHGLQWKHGHVLJQRISURSRVHGV\VWHPLQRXUSUHVHQWUHVHDUFKZRUN
5HVHDUFK3UREOHP
7KHH[SRQHQWLDOJURZWKLQWKHZHEDQG(&RPPHUFHLQGXVWU\KDVEHHQXQKLGGHQ,QWKHDEVHQFHRIDFRQFHSWVXFKDV
ZHEFDWDORJXHFXVWRPHULVGHSHQGHQWRQVHDUFKHQJLQHVWRILQGVXLWDEOH(&RPPHUFHZHEVLWHWRSXUFKDVHDSURGXFW
EXWVRPHRIWKHFRPPRQSUREOHPVDVVRFLDWHGZLWKVHDUFKHQJLQHVLQFOXGHV\QWDFWLFVHDUFKRIUHVRXUFHVZKLFKPHDQV
VHDUFKHQJLQHVLPSOHPHQWPDWFKLQJSURFHVVLQWHUPVRIIUHTXHQF\FRXQWSUR[LPLW\HWFEHWZHHQXVHUVHDUFKTXHU\DQG
FDQGLGDWHZHESDJH7KLVV\QWDFWLFPDWFKLQJODFNVHPDQWLFVDVDUHVXOWWKHSURGXFWTXHULHVZKLFKFDQEHLQWHUSUHWHG
LQYDULRXVFRQWH[WVDUHOLNHO\WRSURGXFHZURQJUHVXOWVDQGOHDGVWRDEXQGDQFHRUVFDUFLW\SUREOHPDQGXVHUXVXDOO\
HQG XSZLWK WKRXVDQGV RU HYHQPRUH OLQNV DQG VRPHWLPHV QRW HYHQ D VLQJOH OLQN LQ WKH RXWSXW RI VHDUFK HQJLQH
0RUHRYHUWKHSDJHUDQNLQJSURYLGHGE\PRVWRIWKHSRSXODUVHDUFKHQJLQHVLVKLJKO\XQUHOLDEOHDQGLVKXJHO\LPSDFWHG
E\PRQH\PDNLQJEXVLQHVVHVVXFKDV6(2ZKLFKWHQGWRVKRZWKHSDJHVRIWKHLULQWHUHVWRQWRSLUUHVSHFWLYHRIWKHLU
FRQWHQWFUHGLELOLW\DQGGHJUHHRIUHOHYDQF\WRWKHUHTXLUHPHQWRIFXVWRPHU$VDUHVXOWFXVWRPHULVQRWDEOHWRILQG
WKHUHOHYDQWDQGJHQXLQHSURGXFWDWEHVWSULFHHDVLO\)RULQVWDQFHVRPHRIWKH(&RPPHUFHZHEVLWHVOLVWHGXVXDOO\
RQWKHWRSRIVHDUFKHQJLQHVUHVXOWVFRUUHVSRQGLQJWR(&RPPHUFHSURGXFWTXHU\DUHVHOOLQJSURGXFWVZLWKRXWWDNLQJ
DXWKRUL]DWLRQIURPWKHPDQXIDFWXUHURIWKHSURGXFWDWXQUHDVRQDEOHSULFHVOHDGLQJWRFXVWRPHUVXIIHULQJVZKLOHWDNLQJ
ZDUUDQW\ DQGJXDUDQWHH VHUYLFHV IURPPDQXIDFWXUHU RI WKH SURGXFW2QHRI WKH UHDVRQ IRU VXFKSUREOHPV LQFOXGH
JHQHULFGHVLJQRIVHDUFKHQJLQHVWRXQGHUVWDQGWKHFXVWRPHULQWHQVLRQDQGDQRWKHUUHDVRQLVWKDWLQWKHDEVHQFHRI
EDFNSURSDJDWLRQRIHUURUVRUIHHGEDFNPHFKDQLVPUHWULHYDODOJRULWKPVOHDGVWRELDVHGUDQNLQJZKLFKXVXDOO\HQGXS
LQPDNLQJRQO\WRSUDQNHGSDJHVPRUHSRSXODUDVXVHUDOVRW\SLFDOO\ORRNDWRQO\WKHILUVWIHZSDJHVRIVHDUFKUHVXOWV
ZKLOHLQWHUDFWLQJZLWKVHDUFKHQJLQH+HQFHWKHUHLVDQXUJHQWUHTXLUHPHQWWRIRFXVRQDVVLVWLQJWKHFXVWRPHUWRWDNH
LQIRUPHGDQGLQWHOOLJHQWGHFLVLRQWRVHOHFWDQDSSURSULDWH(&RPPHUFHZHEVLWHZKLOHFDUU\LQJRXWRQOLQHWUDQVDFWLRQV
2EMHFWLYHVRI5HVHDUFK
7KHRYHUDOOREMHFWLYHRIWKLVUHVHDUFKZRUNLVWRLPSURYHWKH(&RPPHUFHZHEVLWHUDQNLQJSURFHVVE\GHYHORSLQJD
SNEC Page Ranking DOJRULWKPDQGLWVLPSOHPHQWDWLRQLQWKHIRUPRIDQDXWRPDWHGWRROWRDVVLVWWKHFXVWRPHUZKLOH
FDUU\LQJRXW(&RPPHUFHWUDQVDFWLRQVDVZHOODVWRDVVLVWWKH(&RPPHUFHZHEVLWHRZQHUWRRSWLPL]HWKHVWUXFWXUH
RIKLVZHEVLWHVRDV WR WDNH OHDGRYHU LWVFRPSHWLWRUZHEVLWHV ,Q WKLV UHVHDUFKZRUNDVHPDQWLFDQGQHXUDOEDVHG
PDWKHPDWLFDODSSURDFKWRGHDOZLWKYDULRXVUDQNLQJSUREOHPVLVGLVFXVVHGDQGWKLVLQWHOOLJHQWUDQNLQJDOJRULWKPZLOO
RSWLPL]H WKH XVH RIZHE GLFWLRQDU\ SUHYLRXVO\ VSHQG WLPH VWDWLVWLF UHFRPPHQGDWLRQ HQJLQH IRU LQFRUSRUDWLRQ RI
VHPDQWLFFDSDELOLWLHVDQGEDFNSURSDJDWLRQEDVHGQHXUDOQHWZRUNWR OHDUQIURPHUURUVDQGKHQFHWR LPSOHPHQW WKH
XQELDVHGUDQNLQJSURFHVV7KLVDOJRULWKPPD\EHLPSOHPHQWHGDVDQIntelligent Meta Search Engine
5HVHDUFK0HWKRGRORJ\
7KHH[WUDFWHGNQRZOHGJHIURPVHPDQWLFDQGQHXUDOEDVHGZHEPLQLQJWHFKQLTXHVFDQEHXVHGWREHWWHUUDQNWKH(
&RPPHUFHZHEVLWHVDWWUDFWLQJQHZFXVWRPHUVHQKDQFHUHVLOLHQFHWLPHRQZHEVLWHVIRUH[LVWLQJFXVWRPHUVHWF,QWKLV
UHVHDUFKZRUNZHILUVWSURFHVVWKHUHWULHYHGFDQGLGDWHZHESDJHIURPVHDUFKHQJLQHRUPDQXDOO\HQWHUHGZHE85/
XVLQJProfiling and Dictionary Implementation Module WR LPSOHPHQWZHE ORJ SUHSURFHVVLQJ LQ RUGHU WR UHPRYH
LQFRPSOHWHHQWULHVGDWDFOHDQLQJUHPRYDORIVWHPZRUGV8VHUQDYLJDWLRQSURILOLQJDQGILQDOO\LPSOHPHQWDWLRQRID
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ZHEGLFWLRQDU\ZKLFKFRQVLVWRIRQO\WKRVHZRUGVIURPFDQGLGDWHZHESDJHZKLFKDUHUHOHYDQWDVSHUOHQJWKRIHDFK
RIWKHFRQVWLWXHQWZRUGRIXVHUVHDUFKTXHU\IRUDVSHFLILF(&RPPHUFHSURGXFW7KLVZHEGLFWLRQDU\DQGFDQGLGDWH
ZHESDJHLVIXUWKHUSDVVHGWRContent Priority Module WRDSSO\:HE&RQWHQWPLQLQJWRFKHFNIRUUHOHYDQF\RIZHE
SDJHDQGKHQFHWRGHWHUPLQHLWVSULRULW\DVZHOODVWKHUHPRYDORILUUHOHYDQWZHESDJHZLWKUHVSHFWWRVSHFLILHG(
&RPPHUFHSURGXFWWREHVHDUFKHG$IWHUWKDWZHESDJHZRXOGEHSDVVHGWRTime Spent Priority ModuleZKLFKZLOO
GHWHUPLQHSULRULW\RIFDQGLGDWHZHESDJHXVLQJWLPHVWDPSRIWKHFUHDWLRQRIFDQGLGDWHZHESDJHDVZHOODVSUHYLRXV
XVHUWLPHVSHQWVWDWLVWLFZKRVHDUFKHGIRUWKHVDPHSURGXFW7KLVPRGXOHZLOODVVLJQKLJKSULRULW\WRWKRVHZHESDJHV
RQZKLFKSUHYLRXVXVHUVSHQGPRUHWLPHZKLOHFDUU\LQJRXW(&RPPHUFHWUDQVDFWLRQDQGDUHDOVRUHFHQWO\FUHDWHG
1RZWKHZHESDJHLVSDVVHGWRSemantics Recommendation Module ZKLFKLQWXUQLVUHVSRQVLEOHIRULGHQWLILFDWLRQRI
XVHU 6HVVLRQ IURP YDULRXV QDYLJDWLRQ SDWWHUQ SURILOHV XVLQJ /RQJHVW &RPPRQ 6XEVHTXHQFH DOJRULWKP DQG
GHWHUPLQDWLRQRIRQWRORJ\FODVVWRDYRLGZURQJLQWHUSUHWDWLRQRIXVHUVHDUFKTXHU\7KHRYHUDOOSULRULW\RI(&RPPHUFH
ZHEVLWHLVILQDOO\GHWHUPLQHGE\XVLQJVXSHUYLVHGEDFNSURSDJDWLRQQHXUDOQHWZRUN7KLVQHWZRUNSURFHVVHVFDQGLGDWH
(&RPPHUFHZHEVLWHDWYDULRXVOD\HUVLH,QSXWOD\HU+LGGHQOD\HUDQGRXWSXWOD\HU,QSXWOD\HUDFFHSWVILYHLQSXWV
LHFRQWHQWSULRULW\7LPHVSHQWSULRULW\(&RPPHUFHXVHUH[SOLFLWDQGLPSOLFLWIHHGEDFNDERXWWKHFDQGLGDWHZHE
VLWHUHFRPPHQGDWLRQVHPDQWLFVDQGELDVHGLQSXW,QLWLDOO\LWZLOODVVLJQUDQGRPZHLJKWVWRDOORIWKHVHLQSXWOLQNV
7KHDFWXDORXWSXWRI WKHQHWZRUN LVFRPSDUHG WR WKUHVKROGYDOXHVHWE\KXPDQYROXQWHHU7KLVPD\UHVXOW LQWRDQ
HUURQHRXVSULRULW\ IROORZHGE\GHWHUPLQDWLRQRI HUURUPDUJLQEHWZHHQH[SHFWHGDQGSURGXFHGSULRULW\RXWSXW.7KH
ZHLJKWVRILQSXWOLQNVDUHJUDGXDOO\DGMXVWHGYLDIHHGEDFNRIHUURUPDUJLQVIURPRXWSXWWRLQSXWOD\HUXQWLOWKHFRUUHFW
RXWSXWLVSURGXFHG)LQHWXQLQJWKHZHLJKWVLQWKLVZD\KDVWKHHIIHFWRILPSOHPHQWDWLRQRIVXSHUYLVHGOHDUQLQJE\WKH
QHWZRUNDQGKHQFHWRDVVLVWLQGHWHUPLQDWLRQRIFRUUHFWSULRULW\RIHDFKRIWKHFDQGLGDWH(&RPPHUFHZHEVLWHZLWK
UHVSHFWWRXVHUVHDUFKHGSURGXFW7KHVLPSOLILHGQHXUDOGHVLJQRISURSRVHGV\VWHPLVVKRZQLQ)LJDQGWKHRYHUDOO
GHVLJQRIWKHSURSRVHGV\VWHPLVVKRZQLQ)LJ
,QSXW/D\HU +LGGHQ/D\HU




2XWSXW/D\HU

2XWSXW




)HHGEDFN
 

)LJ%DFNSURSDJDWLRQVXSHUYLVHGQHXUDOGHVLJQRISURSRVHGV\VWHP





 &RQWHQW
3ULRULW\
7LPH
3ULRULW\
6HPDQWLF
V
)HHGEDFN
%LDV
+1
+1
+1
+1
7KUHVKROG
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)LJ'HVLJQRISURSRVHGV\VWHP
0RGXOH7LPH6SHQW3ULRULW\0RGXOH
5HWULHYHSUHYLRXVO\VWRUHGWLPHVSHQWVWDWLVWLFE\XVHU
DQGWLPHVWDPSRIZHESDJHFUHDWLRQ
7LPH6SHQW
'DWDEDVH

(&RPPHUFHZHE
VLWHVLQGHFUHDVLQJ
RUGHURISULRULW\
0RGXOH1HXUDO3ULRULW\0RGXOH
3ULRULW\GHWHUPLQDWLRQRI:HESDJHXVLQJ0RGXOH
0RGXOHSULRULW\RXWSXWDQGOLVWRIVHPDQWLF
UHFRPPHQGDWLRQVREWDLQHGXVLQJ0RGXOH
3UHFLVLRQLPSURYHPHQWXVLQJ%311
0RGXOH6HPDQWLFV5HFRPPHQGDWLRQ0RGXOH
8VHU)HHGEDFN
([SOLFLWDQG,PSOLFLW
8VHU3URILOH
8VHU6HVVLRQ,GHQWLILFDWLRQ
&RPSDULVRQRI8VHU3URILOHVXVLQJ/&6
&ODVVJHQHUDWLRQIURP5')EDVHG:HE2QWRORJ\/DQJXDJH
$VVLJQSULRULW\WRZHESDJHEDVHGRQWLPHVSHQGDQG
WLPHVWDPSDQGFDOFXODWHQHZWLPHVSHQGVWDWLVWLF
:HE/RJ'DWD
DQG:HE
'RFXPHQWV
5HWULHYHG
IURP6HDUFK
(QJLQHV
0RGXOH3UHSURFHVVLQJDQG'LFWLRQDU\,PSOHPHQWDWLRQ
0RGXOH
:HE/RJ3UH3URFHVVLQJ
8VHU1DYLJDWLRQ3DWWHUQ3URILOLQJ
:HE'LFWLRQDU\,PSOHPHQWDWLRQ
:HE
'LFWLRQDU\
'DWDEDVH
0RGXOH&RQWHQW3ULRULW\0RGXOH
)UHTXHQF\GHWHUPLQDWLRQRINH\ZRUGVRIVHDUFKVWULQJLH
)281'LQZHEGLFWLRQDU\
3ULRULW\GHWHUPLQDWLRQRIZHESDJHEDVHGRQUHODWLYH
GLIIHUHQFHEHWZHHQ)281'	1)281'
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5.1 SNEC Page Ranking Algorithm 
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
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



x 0RGXOH
Step 1$FFHSWVHDUFKVWULQJIURPXVHU
Step2: 5HPRYH6WHPZRUGVIURPVHDUFKVWULQJ
Step3: 5HFRUGQDYLJDWLRQVHTXHQFHSDWWHUQLQXVHUSURILOHGDWDEDVH
Step 46HDUFKWKH:HEGRFXPHQWVVD\PLQQXPEHUXVLQJVHDUFKHQJLQH
Step 5:6SOLWWKHVWULQJLQWRYDULRXVZRUGV::««:Q
Step 6:'HWHUPLQHWKHPLQLPXPDQGPD[LPXPOHQJWKDPRQJWKHYDULRXVZRUGVRIVHDUFKSKUDVH
PLQ 6WUOHQ:PD[ 6WUOHQ:
IRUL WRQGR
LIPLQ!6WUOHQ:LWKHQ
PLQ 6WUOHQ:L
LIPD[6WUOHQ:LWKHQ
PD[ 6WUOHQ:L
Step7:,QLWLDOL]H7LIRUHDFKGRFXPHQWDV 
Step 8:6HDUFKWKHWLPHGDWDEDVHRIWRROXVLQJNH\ZRUGVHQWHUHGE\XVHUDQGVHDUFKIRUWKHVDPHGRFXPHQWVDV
JLYHQE\VHDUFKHQJLQHLQSUHYLRXVVWHSWRUHWULHYH7L
Step 9:3UHSURFHVVHDFK:HEGRFXPHQW'MLQGLFWLRQDU\IRUP:'MDOORZLQJRQO\WKRVHZRUGV':NIURP'M
ZKLFKVDWLVILHVWKHFRQGLWLRQPLQ! 6WUOHQ':N PD[
x 0RGXOH
Step10:IRUS WRPGR
,QLWLDOL]HIRXQGS DQGQIRXQGS 
1RPHQFODWXUH
61(&6HPDQWLFDQG1HXUDOEDVHG(&RPPHUFH3DJH5DQNLQJ$OJRULWKP
6L 8VHUVHDUFKVWULQJIRU(&RPPHUFHSURGXFW
0LQ 0LQLPXPOHQJWKRIDQ\RIWKHNH\ZRUGLQ6L
0D[ 0D[LPXPOHQJWKRIDQ\RIWKHNH\ZRUGLQ6L
:, 6SHFLILFNH\ZRUGLQVHDUFKSKUDVH
'S (&RPPHUFHZHEGRFXPHQWWREHVFDQQHG
:'S :HEGLFWLRQDU\FRUUHVSRQGLQJWR3WK:HEGRFXPHQW
': 'RFXPHQWZRUG
7S $YHUDJHWLPHVSHQWE\SUHYLRXVYLVLWRUV
7V 7LPHVWDPSRIFUHDWLRQRIZHESDJH
)RXQG )UHTXHQF\RIQXPEHURINH\ZRUGVLQ6LIRXQGLQ(&RPPHUFHZHEVLWHWREHUDQNHG
1IRXQG)UHTXHQF\RIQXPEHURINH\ZRUGVLQ6LQRWIRXQGLQ(&RPPHUFHZHEVLWHWREHUDQNHG
WDQ /LQHDUDFWLYDWLRQIXQFWLRQIRUWUDLQLQJRIQHXUDOQHWZRUN
:7L:HLJKWRI,QSXW6\QDSVHV
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,I:SIRXQGLQ:'SWKHQ
IRXQGS IRXQGS
(OVHQIRXQGS QIRXQGS 
Step 11:(OLPLQDWHDOOWKRVHZHESDJHVZKHUHQIRXQGS!IRXQGS

x 0RGXOH

Step 12:'HWHUPLQHWLPHVWDPS76RIFUHDWLRQRIZHESDJH
Step 13:2QVWDUWRIXVHUVHVVLRQGHWHUPLQHWSZKLFKLVVHVVLRQGXUDWLRQRIFXUUHQWSDJHDQGGHWHUPLQHQHZ
YDOXHRI7SDVIROORZV
,I7S WKHQ7S WS
(OVH7S 7SWS
Step 14:$VVLJQSULRULW\KLJKWRZHESDJHLI76LVORZDQG7SLVKLJK
      Step 15:8SGDWHWKHWLPHGDWDEDVHRIWRROZLWKNH\ZRUGVSDJHDGGUHVVDQG7S
x 0RGXOH
Step 16:,GHQWLI\QDYLJDWLRQVHVVLRQE\FRPSDULQJXVHUVHDUFKTXHU\ZLWKHDFKRIWKHVHDUFKTXHU\SUHVHQWLQ
XVHUSURILOHGDWDEDVHDV
/&6>LM@ LIL RUM 25
/&6>LM@ /&6>LM@LILM!DQG6L 6M25
/&6>LM@ PD[/&6>LM@/&6>LM@LILM!DQG6L!6M
Step 17:*HQHUDWHFODVVXVLQJ:HE2QWRORJ\/DQJXDJH
x 0RGXOH
Step18:1RUPDOL]HDOOWKHSULRULW\LQSXWVIURPPRGXOHDQG
Step 19:7UDLQWKHQHWZRUNXVLQJYDULRXVVHWRILQSXWVDQGRXWSXWVZLWKOLQHDUDFWLYDWLRQIXQFWLRQDV
^2` WDQ^,`
Step 20:8VH6LJPRLGDOIXQFWLRQIRURXWSXWHYDOXDWLRQLQ+LGGHQDQG2XWSXW/D\HUVDV^2` >H,@DQG
6XPPDWLRQIXQFWLRQDV,:7,:7,:7,:7,:7%

Step 21:'HWHUPLQHHUURUUDWHWRDGMXVWZHLJKWVRIV\QDSVHVXVLQJVXSHUYLVHGOHDUQLQJRI%311DOJRULWKP
Step 22:'LVSOD\DOOWKHUHWULHYHGZHESDJHVLQGHFUHDVLQJRUGHURIWKHLUFRUUHFWSULRULW\UDQNLQJ
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5.2 Website Priority Determination Tool 

61(&DOJRULWKPGLVFXVVHGLQWKLVUHVHDUFKZRUNOHDGVWRLPSOHPHQWDWLRQRI:HEVLWH3ULRULW\'HWHUPLQDWLRQ7RRO
XVLQJ$631(7IUDPHZRUN7KHLQWHUIDFHRIWRRODOORZVFRPSDULVRQRIDWPRVWVL[(&RPPHUFHZHEVLWHVXVLQJ
GURSGRZQER[DQG VHDUFKER[ WR VSHFLI\ VHDUFK VWULQJRI VSHFLILFSURGXFW7RROZLOO DOORZHQWHULQJDVPDQ\
85/¶VRIZHEVLWHVDVVHOHFWHGLQGURSGRZQER[$IWHUFOLFNLQJWKHFRPSDULVRQEXWWRQWRROZLOODVVLJQSULRULW\
WRHDFKRIWKHFDQGLGDWHZHEVLWHEDVHGRQWKHFDOFXODWLRQRIFRQWHQWSULRULW\PRGXOHWLPHVSHQWSULRULW\PRGXOH
UHFRPPHQGDWLRQPRGXOHDQGQHXUDOSULRULW\PRGXOH:HEVLWHSULRULW\GHWHUPLQDWLRQWRROLVVKRZQLQ)LJ


)LJ:HEVLWHSULRULW\GHWHUPLQDWLRQWRRO
5.3 Graphical Analysis of Results 
7KH HIIHFWLYHQHVV RIZHEVLWH SULRULW\ WRRO LV GHSHQGHQW RQ LWV FDSDELOLW\ WR GHWHUPLQH WKH FRUUHFW SRVLWLRQ RI D (
&RPPHUFHZHESDJH IRU D JLYHQSURGXFW VHDUFKTXHU\7KH HYDOXDWLRQPHWKRGRI WKLV UHVHDUFKZRUN LV EDVHG RQ
PHDVXUHPHQWRISUHFLVLRQDQGFRYHUDJH&RYHUDJHUHIHUVWRFDSDELOLW\RIUHFRPPHQGDWLRQV\VWHPWRVHOHFWDOOWKH(
FRPPHUFHZHEVLWHVOLNHO\WREHYLVLWHGE\WKHXVHUWRVHDUFKIRUGHVLUHGSURGXFW$OOWKHWUDQVDFWLRQVLQWKHWHVWVHWDUH
GLYLGHGLQWRWZRSDUWV7KHILUVWSDUWLVXVHGIRUUHFRPPHQGDWLRQEDVHGRQVHPDQWLFVRIWKHTXHU\DQGWKHRWKHUSDUW
LVXVHG IRU HYDOXDWLRQRI WKH UHFRPPHQGDWLRQ7KLV UHVHDUFKZRUN VSOLWV WKH VHVVLRQ ORJV LQWR WKH ILUVW WREH
FRPSDUHGE\WRRODQGUHPDLQLQJWREHSURGXFHGE\WKHUHFRPPHQGDWLRQPRGXOHWRFKHFNIRUFRYHUDJH3UHFLVLRQ
UHIHUWRWKHPHDVXUHPHQWRIQXPEHURIUHOHYDQWUHFRPPHQGDWLRQZLWKUHVSHFWWRWRWDOQXPEHURIUHFRPPHQGDWLRQV
3UHFLVLRQLVPHDVXUHGDW<PHWULFZKLFKLVEHLQJGHQRWHGE\3<DQGLVSORWWHGRQ<D[LV)RUDJLYHQTXHU\3<
UHSRUWVKRZPDQ\ IUDFWLRQRI UHVXOWV WKDWDUH ODEHOOHGDV UHOHYDQWDUH UHSRUWHG LQ WKH WRS<UHVXOWV+HUH WKH UDQN
SURYLGHGE\7RRODQG*RRJOHLVFRPSDUHGZLWK+XPDQPHQWLRQHGWKUHVKROGWRYHULI\WKHUHOHYDQF\DQGILQDOO\WKH
GLIIHUHQFHLQFRPSDULVRQRISUHFLVLRQRI7RRODQG*RRJOHLVSORWWHGLQ)LJIRUWKHVDPH(&RPPHUFHSURGXFWVHDUFK
TXHU\+HUHLWLVREVHUYHGWKDWLQLWLDOO\SUHFLVLRQRIVHDUFKHQJLQHLVKLJK+RZHYHUWKHSUHFLVLRQRIWRROLPSURYHV
ZLWKUHSHDWHGXVDJHRI7RROEHFDXVHRIWKHIDFWWKDWWKHQHXUDOQHWZRUNLPSOHPHQWHGLQ61(&DOJRULWKPZLOOEDFN
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SURSDJDWH WKH HUURUV WR FRUUHFWO\ DGMXVW WKHZHLJKWV RQ LQSXW OLQNV 7KLV VLPSO\ VKRZV WKDW VHPDQWLF EDVHG EDFN
SURSDJDWLRQQHXUDOQHWZRUNSRVVHVVWKHOHDUQLQJFDSDELOLWLHVIURPHUURUVDQGKHOSVLQFRUUHFWUDQNLQJRI(&RPPHUFH
ZHEVLWHV


)LJ3UHFLVLRQFRPSDULVRQRI:37DQG*RRJOHIRU(FRPPHUFHTXHU\³3XUFKDVHRI$SSOH,3KRQH3OXV´

 &RQFOXVLRQDQG)XWXUH:RUN
 
7KLV UHVHDUFKZRUN SUHVHQWV D VHPDQWLF DQG QHXUDO EDVHG QRYHO DSSURDFK IRU (&RPPHUFHZHEVLWHV SULRULW\
UDQNLQJZLWKUHVSHFWWRVSHFLILFSURGXFWVHDUFKTXHU\7KHUDQNLQJSURYLGHGE\ZHEVLWHSULRULW\WRROPD\DOVR
KHOS WKHZHEVLWH GHVLJQHU WR RSWLPL]H WKH VWUXFWXUH RI KLVKHU FRPSDQ\ZHEVLWH E\ NQRZLQJ WKH FRPSHWLWLYH
DQDO\VLV RI KLVKHUZHEVLWH UDQN2SWLPL]HGZHEVLWHV FDQ EHWWHU VHUYH WR VRFLHW\ E\ DVVLVWLQJ WKH XVHUVZKLOH
FDUU\LQJRXWRQOLQHWUDQVDFWLRQVDQGDOVRKHOSVWRLQFUHDVHWKHUHYHQXHVRI(&RPPHUFH&RPSDQ\7KHFDSDELOLWLHV
RISURSRVHG61(&DOJRULWKPDQG:HEVLWH3ULRULW\7RROPD\IXUWKHUEHLPSURYHGE\LQFRUSRUDWLQJYDULRXVWDEV
RQ WRRO LQWHUIDFH VXFK DV SDJH ORDGLQJ VSHHG FRPSDULVRQ HDVH RI QDYLJDWLRQ FRPSDULVRQ RQOLQHRIIOLQH
FRPSDULVRQ VHFXULW\ FRPSDULVRQ HWF VR WKDW XVHU RU (&RPPHUFHZHEVLWH RZQHUPD\ VSHFLI\ WKH FULWHULD WR
FRPSDUHWKHFRPSHWLWLYH(&RPPHUFHZHEVLWHVDQGWRHDVLO\GHWHUPLQHWKHLUUDQNDVSHUUHTXLUHPHQW0RUHRYHU
LQFRUSRUDWLRQRIFORXGFRPSXWLQJIUDPHZRUNVXFKDV+DGRRS'LVWULEXWHG)LOH6\VWHPV+')6PD\EHTXLWH
KHOSIXOWRHDVLO\PLQHWKH%LJ'DWDSURGXFHGE\(&RPPHUFHFRPSDQLHV
5HIHUHQFHV
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